MiHicTepCcTBO OCBITH 1 HAyKH YKpaiHu
HanionansHuit aepokocMiunuii yHiBepcuTeT iM. M. €. )KykoBcbKOro
«XapKiBCbKUH aBilallliHUI THCTUTYT»

Kadenpa aecpokocmiunoi TerotexHiku (Ne 205)

3ATBEP//KYIO

I onw
77 " M. A. IlleBnoBa

07@— (imimiany Ta npi3BHILE)
« 24 » yepBHA 2019 p.

POBOYA NIPOI'PAMA OBOB’SI3KOBOI
HABYAJIBHOI JUCHMILJIIHUA

TEINIOMACOOBMIH

(Ha3Ba HaBYAJILHOT JUCLUILTIHH)

I'any3b 3HaHB: 14 «Enexmpuyna indicenepisny

(mmdp i HaliMeHyBaHHS TalTy3i 3HaHb)

CremiaJIbHICTB: 144 « Tennoenepcemuxay

(xox 1 HaliMeHyBaHHS CIIEI[IaTEHOCTI)

OcBiTHs mporpama: «Enepeemuunuii menedscmenmy, « Komn romepno-
IHMe2pPOoBaHi MEexXHON02Ii NPOEKMYBAHHI eHEPSeMUYHUX CUCTIEM »

(HaliMeHyBaHHsI OCBITHBOI IPOTPAMH)

®opMa HABYAHHS: ICHHA

PiBenn BuIIOI ocBiTH. mepiunii (OakaJgaBPCHLKHI)

XapkiB 2019 pik



Po6ouva mporpama

JUISL CTYJICHTIB 32

TennomacooOMiH
(Ha3Ba JUCLMIUTIHH)

144 «TenmoeHepreTukay

cneui AUTBHICTIO: (xox Ta HaliMEHYBaHHsI CIIELiaIbHOCTI)
OCBITHBOIO «EHepreTnynnii MeHeHDKMEHTY, « KoM 10TepHO-1HTErpOBaHi
MIPOrpamoro: TEXHOJIOTII IPOEKTYBAHHS EHEPIETUYHUX CHCTEMY
(na3Ba crieniamizarmii)
« 18 » YepBHA . 2019 p, 20 C.
("’\
Po3pobHuk: €nidanos K. C. goreHT kad. aepoKocMigHOT 7

termtorexHikuy (205), K. T. H., JIOLEHT

< -~ \ /
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Po6ouy nporpamy po3risiHyTO Ha 3acijaHHl Kadeapu

(mpi3Buie Ta iHiLiadM, M0Ca/Ia, HAYKOBA CTYIHb Ta BUCHE 3BAHHS) (ni}{nnc)

/
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3aBimyBau kadeapu JIT.H., TOIIEHT

Bim« 21 » d4epBHA 2019

(na3Ba xadenpm)

IL.I'. I'akan

(migmuc) (iHiliamy Ta npi3BHIIE)

(HayKOBMH CTYIIiHb 1 BYCHE 3BaHHS)



1. Onuc HABYAJIBLHOI AUCHUILTIHA

HarnimenyBanHus
MMOKa3HUKA

["any3p 3HaHb, CIICIANTBHICTS,
OCBITHS MpOTpamMa, piBeHb
BHUIIOI OCBITH

XapaKTepHucTHKa
HaBYAJIbHOI JUCIUILIIHUA
neHHa popMa HABYAHHA

KinbKicTh KpeauTiB —
7

KinbkicTe MOIyIiB — 2

KibKicTh 3MICTOBHUX
MOJTYJIIB — D

[nauBigyansHe
3aBJIaHHS:
po3paxyHKoBa poboTa
«IlepeHoc TemnoTu
gyepes OaraToirapoBy
CTIHKY»

3arajibHa KUIbKICTH

roauH — 56* / 210

I'any3b 3HaHB
14 «Enexmpuyuna

LHOICEHEPIAY

(mm¢p Ta HaliMCHYBaHHS)

CrneniajgbHiCTD:
144 « Tennoenepecemuxa »

(ko1 Ta HaliMEHYBaHHs)

OcBiTHA nporpama:
«Enepeemuyunuu
MEHEOHCMEHMY,

«Komn tomepno-inmezposani

KiIbKICTh THIKHEBUX
TOJUH JUISI J€HHO1
dbopMHU HaBYAHHS:
ayJIMTOpPHUX — 3,5
caMoCTiitHO1 poOoTH
cTyneHTta — 9,6

MExXHOI10211 NPOEKmYEAHHS
eHep2emuyHUX CUCEM )

(HaliMeHyBaHHS1)

PiBeHbL BHIIOI OCBITH:
nepwiull (baxkaiaspcbKuil)

Huxn npodeciiinoi
MITOTOBKH

Hapuanbuuii pik

2019/2020

Cemectp

Jlexuii”

32 roguuau

IpakTuyni,
ceMiHAPCHKI

He nepenbaueno

JlaGoparophi

24 ronuHun

CamocriiiHa pobora

154 rognuu

Bux koHTpOJII0

MOJIYJIbHUM KOHTPOJIb,
1ICIIUT

CriBBiTHOILIEHHS KUTBKOCTI FOJIMH ayJUTOPHUX 3aHATH JI0 CAMOCTIHHOI POOOTH CTaHOBUTD:
0,36.

* .
AynuTOpHE HAaBaHTAXKEHHS MOXXe OyTH 3MeHIIeHe abo 30uIbllleHe Ha OJHY TOJUHY
3aJIeKHO BiJl pO3KJIaly 3aHATh.



2. MeTa Ta 3aBIaHHA HABYAJLHOI JUCIMILIIHHA

Mera BuBYEHHS: : Hajg0aHHA 3HaHb, BMIHb 1 HAaBHUYOK JUIsI PO3pPaxyHKIB
TEMIIEPATypHOTO CTaHy TMPOCTUX TEOMETPHUYHUX AaHAJIOTIB EJIEMEHTIB 00'€KTIB
ACpOKOCMIYHOT TEXHIKM, TEIUIOTEXHIYHUX 1 TEIUIOGHEPTEeTUUYHUX IMPHUCTPOIB,
PO3paxyHKy MOKIUBOCTI TIEPEHECEHHS TEIUIOTH B PI3HOMAHITHUX TEIUIOTEXHIYHUX 1
TEIUIOEHEPTETUYHUX MPUCTPOSIX.

gaBHaHHﬂ: B pGSYJ'IBTaTi BHBYCHHS HaBYaJIbHOI I[I/ICHI/IHJIiHI/I CTYACHT ITOBUHCH

3HATH:
- OCHOBHI MOHSATTS 1 PIBHSHHS TETUIOMAacOOOMIHY;
- 0COOJIMBOCTI 1 YMOBM peai3allii sSBHII TETUIOOOMIHY, JOMYIIECHHS MpH iX
MaTeMaTUYHIA MOACTIOBAHHI;
- METOJM TEIJIOBOT'O 3aXUCTY 1 IHTEHCU(IKALll TEIIIO0OMIHY;
- METO/IH /i1 Ha €PEKTUBHICTH TETNIOOOMIHY B PI3HOMaHITHUX 00'€KTaXx;
BMITH:

-po3po0JIsATH 3MICTOBHI 1 MaTEMaTH4HI MOJENl MPOIECiB TEmIOOOMIHY B
€JIEMEHTaX aepOKOCMIYHOI TEXHIKH, TEIJIOTEXHIYHUX 1 TEIJIOCHEPTreTUYHUX
MPUCTPOSX;

- BU3HAUUTH PO3MOJAUT TeMIlepaTyp 1 TEIJIOBOTO TIOTOKY B MPOCTHX
T€OMETPUYHUX aHAJIOTaX €JIEMEHTIB 00'€KTIB.

I[IporpamMui pe3yabTaTH HABYAHHS: y peE3yJbTaTi BUBYEHHS HaBUYaJIbHOI
JTUCHUILTIHYU CTYJICHT Oy/e 3/1aTeH:
®  JIEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS TETUIOOOMIHY;
e o0uparu 1 3aCTOCOBYBAaTH MpHUAATHI THUMOBI AaHAMITH4YHI, PO3PAXYHKOBI Ta
CKCIICPUMEHTAJIbHI ~ METOJW; TPaBUJIBHO IHTEPHPETYBAaTH pE3YyJIbTaTH TaKUX
JIOCHIJPKCHB;
e  3jilicCHIOBaTH TIOMIYK HEOOXiaHOi iHdopMalii B TEXHIYHIA JiTepaTypi,
BUKOPHCTOBYBATH HAyKOB1 0a3u JaHUX Ta 1HIII BIIMOBIIHI JpKepena iHdopmMarlii;
) 3I1HCHIOBATA MOJEIIIOBAHHA 3 METOI0 AETAJLHOTO BUBYEHHS 1 JOCIIIHKEHHS
1HKEHEPHUX MTUTaHb;
®  JICMOHCTPYBAaTH pPO3YMIHHS 3aCTOCOBYBaHMUX METOJWK TPOSKTYBaHHS 1
JIOCTIIJPKEHHS, a TAKOXK iX 0OMEIKEHbD.

MixkaucuumiainapHi 3B°s13ku: (i3uKa, BUIA MaTeMaTHKa, Tiapora3oInHamika,
TEIMJI000MIHHI anaparH, Teopist poOOYMX MPOIIECIB TEIUIOBUX MAIIIWH, TETUIOTEXHIYHI
IPOIIECH 1 YCTaHOBKHM, XOJOJWMJIbHA TEXHIKA Ta KOHJMIIIOHEPH, CHCTEMH
3a0€3MEUYCHHS]  TEIUIOBOTO  PEXUMY, TEIUIOBHM  3aXUCT 1  MPOEKTyBaHHS
TEIJIOHAMPY>KEHUX KOHCTPYKITIH.

3. IIporpaMa HaBYAJIbHOI AUCHUILIIHU



Monayas 1.
3micToBHMiA MoayJib 1. « TemionpoBiaHicTh»

Tema 1. Berym.

[poriecu Termioo0OMiHy B ABUTYHAX 1 eHEPrOyCTaHOBKAX JITAIBHUX arnapariB. TermoBuit
3axuct enemeHTiB JIJIA, TemnoTexHIUHE YCTAaTKyBaHHS JITAJIbHUX AarapariB
TEIJIOTEXHIUHI TPoOJIEeMH B EHEPreTUIll, XapyoBiii MPOMHUCIOBOCTI 1 TOMY MOAIOHE
Cucremu xuTT€3a0€3MEUCHHS 1 KOHAWINIOHYBaHHSI. MeETOQM BHBYEHHS IMPOIIECIB
TETUIOTIEPEHOCY — CTATUCTUYHMNA 1 (heHOMEeHOJOoTiYHMN Mmiaxoad. OCHOBHI MOHSTTS
dbeHoMeHonoriyHoro Meroay. CkiaaHuil XapakTep TEIIOOOMIHY B pealbHUX YMOBaX,
pPO3AUICHHS 3aBJaHHS Ha BUAM TEIUIOOOMIHY: TEIUIONPOBIIHICTh, KOHBEKTUBHUM 1
pamiaiiHUA TEII000MiH.

Tema 2. TensionpoBigHiCTh Ta Temjionepeaaya Tij HalnpocTimoi gopmu.
[Ipocti 3aBgaHHS CTaIllOHAPHOI  TEIUIOMPOBIAHOCTI —  TEIUIOMPOBIAHICTh 1
TeIUIonepesaya 4epe3 IUIOCKY, LWIHAPOBY 1 cdepuuHy cTiHKA. Po3paxyHok
TEIJIOBOI 130151111, KpUTUYHUI 1aMeTp 130iiwii. Kontaktauii Terooomin. Ciocodu
3MEHILIEHHS] KOHTAaKTHOTO TEPMIYHOTO Omnopy. TemnonpoBigHICTh TUT HEMPABUIBHOI
bopmu.

Tema 3. Po3paxyHku Teruionepeaadi yepes3 opeOpeHHsl.

InTencudikais Terionepenaydl 3a JAONOMOIOK OpeOpeHHs. TermIonpoBIHICTD
Y3J0BX CTPHKHS MOCTIMHOTO 1 MOMNEPEYHOro nepetuHy. EdeKkTuBHICTh OpeOpeHHs.
Temonepenadya kpi3b OpeOpeHy CTIHKY. TemIompoBIIHICTE KpPYIJIOro pebdpa
MOCTITHOT TOBIIMHU. TemIonpoBIAHICTh MPSAMOTO pedpa 3MIHHOTO TIEPETUHY.

Tema 4. TenionpoBiAHICTH NPH HECTALIOHAPHOMY TEILIOBOMY PE:KUMI.
OcoOuBOCTI MPOTIKAHHA HECTAI[IOHAPHUX TMpoiieciB. OXO0JIOMKEHHS HEOOMEKEHOT
mwiacTuHu. OXOJOKEHHS HEOOMEXEHO HOBroro muwiiHapa. OXOJOMKEHHs Iapa.
HaGmkeHi pimeHHs 3a7a4i 0XOJOKYBaHHS (HAarpiBy) MPOCTUX TUIT 32 JOIMOMOTOIO
HOMOrpaM. PerymsapHuii pexum  0xosoJKyBaHHs. Teopemu  KoHaparbeBa.
3acToCyBaHHS METO/IIB PETYISIPHOTO PEXUMY IIPH BUPIIIICHHI IPUKIAIHUX 3aBIaHb.

Tema 5. TenstonpoBigHICTH TUI 3 BHYTPIIIHIMHU [ZKepeJiaMH TEeIJIOTH.
TennonpoBiAHICT, IUIACKOI CTIHKM 3  BHYTPIIIHIMU  JKEpelamMu  TEIUIOTH.
TennonpoBiAHICTE KPYTJIOTO CTEPXKHS 3 BHYTPIIIHIMU JKEpeJlaMUd TEIUIOTH.
TennonpoBiAHICTh MWIIHAPUYHOI CTIHKY 3 BHYTPIIIHIMU JXKEpETaMH TeTIOTH.

3microBHMid Moayab 2. «OCHOBHiI I0JIO)KEHHSI Teopii KOHBEKTHBHOIO
TEeMmJI000MiHy»

Tema 6. @i3uuHi 0CHOBM NpoIECY TeIIONMepeaavi.
OcHoBHI TIOHATTS 1 Bu3Ha4YeHHS. JludepeHimianbHi pIBHIHHS KOHBEKTHBHOTO
TEII000MiHY. ¥YMOBHU OJJHO3HAYHOCTI.

Tema 7. OcHOBH Teopii NOTPAHUYHOTO LIAPY.
[NaponuHamiyHMii 1 TETUIOBUA NPUKOPAOHHI Imapu. JludepeHmianbHl piBHSIHHA
MPUKOPIOHHOTO IIapy.

Tema 8. OcHoBHM Teopil moAiOHOCTI (Pi3UUHUX SABUIIL.
OcHoBu Teopii MoAIOHOCTI. 3amuc pIBHSHb B OE€3pO3MIPHOMY BHIJISI. YMOBHU
3aCTOCOBHOCTI Teopii. YMOBHM TeImaoBoi MOAIOHOCTI. PiBHSHHA TOAIOHOCTI.



Busnauanbni napamerpu. Kpurtepii moaioHocTi, iX ¢i3udHuil ceHc. MopaentoBaHHs
MPOIIECIB TEMIOMAcOOOMIHY.
MopyabHMiA KOHTPOJIB 1

Monayas 2.

3micToBHMii Moayib 3. «KOHBeKTHBHMH TemJI000MiH B oOgHO(A3ZHOMY
cepeoBHIII»

Tema 9. TensioBingaua npu 30BHIIHBLOMY O0TiKaAHHI TiJI.

TemnoBigmaua mnpu BHUMYIICHOMY pYCl PIIMHU Y3[0BXK IUIOCKOi TOBEPXHI.
[aTerpanbHi PIBHSIHHS MPUKOPJAOHHOTO Miapy. TemioBijjgada Mmpu JiaMiHApHOMY 1
TypOyJICHTHOMY NPUKOPAOHHUX Iapax. OcoOJMBOCTI TEIJIOOOMIHY MHpPHU BEJIMKHUX
MIBUAKOCTSAX. TemnoBiggadya Mpyd BUMYIIEHOMY OOMHBAaHHI OJMHOYHOI KpPYroBOi
TpyOH 1 MyuKiB TPYO.

Tema 10. TermoBiggaya npu npuMycoBiii Tedil piiuHu B TpyOax i KaHaJaXx.
TemoBinaya Mpu BUMYIIEHOMY TMepeliry piiMHM B KaHajaxX JaMiHapHUN 1
TypOyJieHTHI pexumu. TemnmoBiggaua B MOPCTKUX TpyOax. IHTeHcuikamis
TEIUIOBIIJIadyl B KaHajlaX 3a JOMOMOTOI JUCKPETHOI TypOysizalii IOTOKY.
TennoBignaya B 3irHYyTUX TpyOax.

Tema 11. TenoBigaaya npu BiJIbHIN KOHBEKIIII.

Oco0auBOCTI TEIJIOBIAAAU1 B OJIAX MAacOBUX cuJjl. TermoBingaya npu BUILHOMY pycCi
piAvH B HEOOMEKEHOMY 00'eMi 1 B IpoLIapKax.

3microBamnii moayab 4. «Temmoodmin npu  ¢aszoBux 1 XiMiYHHMX
nepeTBOPEHHIX))

Tema 12. TeroBignaya npu KMIiHHI.
TemnooOMIH Mpy KUIMIHHI OJHOKOMIIOHEHTHOI piiuH. MexaHi3M Tpolecy KUIIHHS.
Brnue pexumuux unHHUKiIB. KpuBa kumninusa. Kpusu kuninnsa. Termoignaya npu
KUMiHHI B TpyOax. TepMiHOOTIs, SKICHUIM OMKC 1 MapaMeTpu 0araTOKOMIIOHEHTHOTO
HEOJHO(DA3ZHOTO CEPEeIOBHUIIIA.

Tema 13. TenioBigaaya npu KOHAEHcAILil.
TennoBignaya npu koHAeHcanii. [11iBkoBa 1 kpaminHHa KoHAeHcallia. TermnoBignada
IIPY KOHJICHCAIlIl HAa BEPTUKAIbHIN oBepxHi. PexxnuMHul napamerpu. Cuctema piBHSHb
1 YMOB OZJHO3HAYHOCTI.

3micToBHMI MOAYJ b S. «TenoBe BUIPOMIHIOBAHHS»

Tema 14. 3aK0HHU TENI0BOr0 BUNIPOMiHIOBAHHSI.
TennooOMIH mpy KUIMIHHI OJHOKOMIIOHEHTHOI piiuH. MexaHi3M Tpolecy KUTIHHS.
Brmue pexumuux unHHUKiIB. KpuBa kumninusa. Kpusu kuninnsa. TermoBimgnaya npu
KUMiHHI B TpyOax. TepmiHoOTs, SKICHUI ONUC 1 TapaMeTpu 6araTOKOMIIOHEHTHOTO
HEOJTHO(A3HOTO CepeIoBHUIIIA.

Tema 15. Ten1000MiH BUIIPOMIHIOBAHHSAM MiXK TiJTaMH.
TenmnooOMIH mpy KUIMIHHI OJHOKOMIIOHEHTHOI piiuH. MexaHi3M Tpolecy KUTIHHS.
BrmuB pexumuux unHHuKiB. KpuBa kumninusa. Kpusu kuninusa. TeruoBigmada mpu
KHUIIiHHI B TpyOax. TepMiHOJIOTis, SKICHHI OMKUC 1 MapaMeTpu 0araTOKOMIIOHEHTHOTO
HEOJHO(}A3ZHOTO CepeIOBUIIIA.



Tema 16. TensioBe BUIIPOMiHIOBAHHS ra3iB.
TemooOMiH mpu KUMIHHI OAHOKOMIIOHEHTHOI piAMH. MexaHi3M IpoIecy KUIIHHS.
BrnuB pexumuux unHHMKIB. KpuBa xumninus. Kpusu kumninas. TeroBingada mpu
KUMIHHI B TpyOax. TepmiHomoris, SKICHUI omuc 1 mapaMeTpu 6araTOKOMIIOHEHTHOTO
HEOoJHO(a3HOT0 CepeJOBUIIIA.

MoayibHIE KOHTPOJIb 2



4. CTPpyKTYpa HABYAJIbHOI JUCHUILIIHA

Ha3zBu 3MiCTOBHX MOJYTIB 1 TEM

Kinekicts rogua

JeHHa Gopma

y TOMY YHCII

YOO M0 T o [ nad. C.p.
1 2 3| 4 3) 6
Cemectp 5
Monayaus 1
3micToBuii MmoayJb 1
«TemnonpoBiAHICTH)
Tema 1. Berym. 5 1[0 0 4
Teljda 2. T;nn?npOBlnﬂlcTL Ta Teruionepeaayda Tij 23 5| o 4 | 14
HAWUTIPOCTIIIOT (POPMHU.
Tema 3. Po3paxyHku Teruionepenaydl 4epes 14 > | o 0o | 12
opeOpeHHs.
Tewma 4. Termonpogmﬂlcn, IPY HECTAIIIOHAPHOMY 14 > 1 o 0 | 12
TEIJIOBOMY PEXKHUMI.
Tema 5. TennonpoBiAHICTE T11 3 BHYTPILIHIMHA 14 > | o o | 12
JDKepesaMu TEIJIOTH.
Pa3om 70 121 0 4 | 54
3MicToBHiIT MOAYJIb 2
«OCHOBHI 10J102KeHHS Te€OPil KOHBEKTUBHOI'0 TEMJIO0OMiHY»
Tema 6. Di3uuHI OCHOBU MPOIIECY TEIUIONEPEIaYi. 9 110 0 8
Tema 7. OcHOBHU TeOpii MOTPAHUYHOTO TIAPY. 9 1|0 0 8
Tema 8. OcHOBU Teopii MOAIOHOCTI (PIBUYHUX SIBUIII. 9 2 (0 0 7
Pazom 27 4 1 0 0 | 23
Pa3om 3a moayJiem 97 16 | O 4 | 77
Mopyasb 2
3MmicToBHil MOAYIb 3
«KoHBeKTHBHMI TenJ1000MiH B 0THO(Aa3HOMY cepeI0BHII»
TeMa 9. rGQHOBlnnaqa pU 30BHITHBOMY 18 21 o 6 | 10
0OTIKaHHI TiJ.




Tema 10. TeroBigada npu NpuMycoBii Tedil
) . 16 2 (0 4 110
piIuHU B TpyOax 1 KaHamax.

Tema 11. TennoBignaya npu BiIbHIN KOHBEKIIIi. 16 2 10 4 110
Pa3zom 50 6| 0] 14 |30
3MmicToBuit MOay.Ib 4
«Temnoo0omin npu ¢pa3oBuXx i XiMiYHMX NEPETBOPEHHIX))

Tema 12. TernoBignaya npu KUMiHHI. 16 2 10 4 110
Tema 13. TeruoBignaya npy KOHACHCALTI]. 12 2 10 0 |10
Pa3om 28 4 1 0 4 | 20
3MicToBHMiA MOAYJIBb S5
«TensoBe BUIPOMIHIOBAHHSD)

Tema 14. 3aK0oHM TEMJIOBOr0 BUITPOMIHIOBAHHS. 15 3 0 2 10
Tema 15. TermnooOMiH BUTPOMIHIOBAHHSM MIX 9 11 o 0 g

TIJTAMH.

Tewma 16. TerioBe BUIIPOMiIHIOBAHHS T'a3iB. 11 2 | 0 0 9
Pasom 35 6 0 2 27
Pa3om 3a moayJiem 113 16 | O 20 | 77
Pa3om 3a S-i1 cemectp 210 [ 32| O 24 | 154
Pa3om 3a quCHHUILIIHOIO 210 | 32| 0 | 24 | 154

5. Temu ceMiHAPCHKHUX 3aHATH (HABYAJIILHUM IUIAHOM HE TIEpe10aveHi)

6. Temu NpaKTHYHMX 3aHATH (HABYAJILHUM IIJIAHOM HE Tepe10adeHi)

7. Temu 1a00paTOPHUX 3AHATH

No KinpkicTe
Ha3zBa Temn
3/ TOJIUH
1 BusnauenHs koedimieHTIB TETUIOMPOBIIHOCTI MTOPOIITKOTOII0HUX 2
TE€JI METOJIOM KYJIbOBOTO IIapy.




BusnauenHs koeQili€HTIB TEIIONPOBIAHOCTI TBEPAUX T1T

2 2
METOJIOM 0€3MEKHOTO IIOCKOTO HIapy.
ExcnepuMeHTaibHe BU3HAYCHHS KOe(iliEHTIB Terionepeaayi
3 | mpu BUIBHO-KOHBEKTUBHOMY TEIIJIOOOMiH1: TOPU30HTAIBLHUN 2
KOPOTKUH IIMITIHJIP.
4 TemnoBignaya npu BUMYIIEHOMY TIOTIEPEYHOMY OOTIKaHHI 9
UJITHpA.
5 ExcriepuMenTansHe BU3HAYCHHS KOSQIII€HTIB TETUIOBIAAAYl TPU 4
BHUMYIIICHOT Teuli OBITPs B TPYOIi.
6 ExcniepuMeHTanbHe BU3HAUCHHS JIOKAJIBHUX KOSPIIIEHTIB 4
TEIJIOB1 A 1a4l.
ExcnepuMeHTanbHe AOCHIKEHHS TEMIOOOMIHY MTPU KUITIHHI
7 | BOJIM Ha 3aHYPEHOI MOBEPXHI TEIIOOOMIHY B YMOBaX BUIBHOI 4
KOHBEKIII1
8 ExcrieprMeHTansHe BUMIPIOBAHHS CTYTICHS YOPHOTH METAJIEBOTO 9
3paska.
ExcniepuMenTanbHe BU3HAYCHHs KOEQIII€HTIB TeIUIonepenayi
9 | npu BUIbHO-KOHBEKTUBHOMY TETNIOOOMiHI: BEPTUKAIBLHUMN JOBTUN 2
ITAJTITHIP.
Pa3om 3a AMCHMIUIIHOIO 24
8. Camocriiina po6ora
Ne KinbkicTs
Hasga remun
TOJINH
n/m
1 |[Tewma 1. Berym. 4
2 Tewma 2. TenaonpoBiAHICT Ta TEIUIONEpeaaya T HAMIPOCTIIOL 14
bopmu.
3 | Tema 3. Po3paxyHku Teronepeaadi uepe3 opeopeHHs. 12
4 | TenmompoBiHICTH MTPU HECTAI[IOHAPHOMY TETNIOBOMY PEXKHUMI. 12
5 | TenaonpoBiAHICTh TUT 3 BHYTPILIHIMU JKEpeIaMu TEIUIOTH. 12
6 | @i3uuHI OCHOBH MPOIECY TEIUIOTEpeIadi. 8
7 | OcHOBH Teopii MOTPaHUYHOTO II1aApPY. 8
8 | OcHoBu Teopii MOAIOHOCTI (PI3ZUYHUX SBUILI. 7
9 | TeroBimmaya npu 30BHINIHHOMY OOTIKAHH1 TiJ. 10
10 TennoBignaya mpy IpUMYCOBIN Teuli piIMHU B TpyOax i 10

KaHaJlaX.




11 | TemmoBigmava mpu BiTbHIA KOHBEKITII. 10
12 | TenoBigmaya Npy KUIIHHI. 10
13 | TeroBianaya mpu KOHEHCAIII]. 10
14 | 3akoHM TEIJIOBOTO BUIIPOMIHIOBAHHS. 10
15 | TermooOMiH BUIIPOMIHIOBAHHSIM MIX TLIaMH. 8
16 | Tennose BunpoMiHIOBaHHS ra3iB. 9
Pazom 154

9. InauBiAya bHi 3aBIaHHS

B sikoCTI 1HAMBIYaJIbHOTO 3aBJIaHHS Nepen0ayeHO0 BUKOHAHHS pO3pPaxyHKOBOI
poOOTH Ta KypCOBOT'O MPOECKTY.

InuBinyanpbHe 3aBAaHHA Ma€ Ha METI 3aKpiNUTH BIJMOBIIHI TEOPETUYHI
3HAHHS 1 OJIEPKATU HEOOX1/THI HABUUKH MPAKTUYHUX PO3PAXYHKIB 3 TUCLUIUIIHU.

B po3paxyHkoBoOi poOOTI CTyAEHTH OOUYHMCIIOIOTH MPOIEC NEPEHOCY TEIIOTH
yepes 0araTomapoBy CTIHKY.

Bxigni gaHi: reoMeTpis IIapiB CTIHKH, iX (i3U4HI XapakTepucTuku. Tpeda
BU3HAYUTH TEPMIYHUHN OIIP CTIHKH SIK (DYHKIIIIO BiJl TEMIIEPATYpH.

10. MeToan HaBYaHHSA

HaBuaHHs poBOAUTHCS B ayTUTOPHIN Gopmi (JIEKI[IT) Ta CAMOCTIHHO.

11. MeToau KOHTPOJIIO

[ToTouHMI KOHTPOJB 3AIMCHIOETHCS 1] YaC TECTOBOIO MOJYJIBHOTO KOHTPOJIIO
Ta BUKOHAHHS PO3PaXyHKOBOI poOOTH, (D 1HATBHUN KOHTPOJb — Y BUTJISA] €K3aMEHY.

Kpurepii oiHIOBaHHS:

a) OmnpartoBaHHs MaTepiany Jiekiii orinoeTscs B 0,25 6anu;

b) BukonaHna jabopaTtopHa poOOTa OIIHIOETHCS MaKCHUMyM B 3 Oaiu; 3apaxoBaHa Ha
«BIIMIHHOY - 3 0aiu, «J100pe» - 2 6anm, «3a10BiIbHOY - 1 6air.

C) BukoHaHHS 3aBIaHHS TECTY MOAYJIBHOTO KOHTPOJIO OLIHIOETHCS MAKCHMYM B 25
OamiB. MonynbHIN KOHTpOJIb SIBIsiE COOOKO TecT 3 25 muTaHb. [IpaBuibHa
BIJMOBIAb HA KOXKHE 3 HUX OLIHIOETLCS B 1 0alr;

d) BuxoHaHHS pO3paxyHKOBOI poOOTH OLIHIOEThCS MakcuMmyM y 19 Gami. Ilicns
MIEPEBIPKU MOSCHIOBAIBHOI 3aITUCKH CTYICHT JOITYCKAEThCS JI0 3aXUCTy POOOTH.
oMy BHIAIOTBCS JBA 3aBJAHHS 3 PO3PAXYHKY TEIUIONPOBIIHOCTI i TEIIOBOrO
BUNpOMiHIOBaHHS. OIllHKa BHCTABISIETbCS 3  YpaXxyBaHHSIM TIOBHOTH 1
MPaBWIBHOCTI pilieHHs MuX 3ajaa4. [[oBHICTIO 1 MpaBUILHO BUKOHAHE 3aBJaHHS
pPO3paxyHKOBOi poOOTH O€3 BHpIIICHUX 3aBIaHb OIIIHIOEThCSA HE BUIlle 9 OaliB.
KosxHe 13 3aB1aHb J103BOJIsIE OTPUMATH J0JIaTKOBO HE OuIbIne 5 OaniB. [IoBHICTIO
NPaBWJIBHO BUpIIIEHA 3a]a4ya OLIHIOETHCA B S OaiiB, MPaBHIbHO BUpIIIEHE, aje



Henoano  odopmiieHe

3aBJAaHH

OIIIHIOETHCSI B

4 Oanwu,

3aBAaHHS 3

MaTeMaTUYHUMHU TIOMUJIKAMH OIHIOEThCS B 3-4 0anu, TMOMHIJIKOBO BHpIIICHA
3ajava oIiHIoeThes B 0-2 Ganu.
e) HempaBuibHO BUKOHAHE 3aBJaHHS OIIHIOETHCS B () OaiB.

DopMOIO TTICYMKOBOTO KOHTPOJIIO € iCITHUT.

12. Kpurepii ouiHiOBaHHS Ta po3moAia 6aJiB, AKi OTPUMYIOTh CTYI€HTH

12.1. Posmonin OamiB, sKi OTPUMYIOTh CTYACHTH (KUIBKICHI KpUTEpii
OITIHIOBAHHSI )
bamu 3a onne | Kinpkicts | Cymapha
Cka710B1 HaBYAJIBHOI pOOOTH 3aHATTS 3aHATh KUTBKICTh
(3aBlIaHHA) (3aBnanp) | OaniB
MoayJas 1
Po6ora Ha jexiisx 0...0,25 8 0...2
Buxonanns 1 3axuct 1a00paTopHUX poOiT 2...3 5 46
MoynbHUN KOHTPOJIb 14...25 1 14...25
MonayJsb 2
Po6ora Ha nexiisx 0...0,25 8 0...2
BukonaHHs 1 3aXUCT J1a00paTOpHUX POOIT 2...3 7 14. 21
MotynbHUN KOHTPOJIb 14...25 1 14...25
BukoHaHHS 1 3aXUCT pO3paxyHKOBOI poOOTH 14...19 1 14...19
Bcerboro 60...100

CemecTpoBUil KOHTPOJb (ICOIUT) MPOBOJAWUTHCS Yy pa3l BIAMOBU CTYJIEHTa BiJ
OaJliB MOTOYHOI'O0 TECTYBAaHHA M 3a HASBHOCTI JOIMMYCKY A0 icnuTy/3amiky. Il yac
CKJIaJaHHSl CEMECTPOBOTO ICIHTY/3QJIIKy CTYJIEHT Ma€ MOXKIUBICTb OTPUMATHU

makcumyMm 100 Gamis.

OOOB’SI3KOBOI0  YMOBOIO JIOMYCKY /IO €K3aMEHYy € BUKOHAHHS 1 3aXHCT YCIX
nabopaTopHux poOiT, MO TependaydeHi y poOodoMy IJIaHl JAUCIMIUIIHA, a TaKOX
BUKOHAHHS 1 3aXUCT PO3PaXyHKOBOI poOOTH.

biner nns icnuTy CKIamaeTbes 3 TPhOX TEOPETUYHUX NMUTaHb. MakcumaibHa
KUIBKICTh OalTiB 3a miepie nutanus — 34 6anu, 3a apyre Ta Tpete nuTaHHs — 33 Ganu.

12.2. SIxicHi KpuTepii OI[iHIOBaHHS

HeoOximuuii 06csr 3HaHB 7151 OIepKAHHS TTO3UTUBHOI OI[IHKH:
- OCHOBHI MOHSATTSI 1 PIBHSHHS TEIIOMacOOOMiHY;




- 0COOJMBOCTI 1 yMOBU peaiizailii sBHI TEIUIOOOMIHY, JOMYIIEHHS MNpHU iX
MaTeMaTUIHIA MOJICIIOBaHHI;
- METOJIM TETUIOBOTO 3aXUCTY 1 IHTeHCHU (KAl TETUIOOOMIHY;
- MeToH Ail Ha e()eKTUBHICTH TEIJIOOOMIHY B PI3HOMAHITHUX 00'€KTax;

HeoOxiguuit 06csr BMIHB IJIs OJI€pKAHHS TTO3UTUBHOI OI[IHKH:
- BMIHHS pO3pOOJISATH 3MICTOBHI 1 MaTeMaTW4YHI MOJENI IMPOLECIB TEMIOOOMIHY B
CJIEMEHTaX aepOKOCMIYHOI TEXHIKH, TEIJIOTEXHIYHUX 1 TEIUIOCHEPTeTUIHUX
MPUCTPOSX;
- BMIHHS BHW3HAYHTH PO3MOJIT TEMIEpaTyp 1 TEIUIOBOTO TOTOKY B MPOCTHUX
TreOMETPUYHUX aHaJorax €JIeMEHTIB 00'€KTIB.

12.3 Kpurtepii o1iHIOBaHHSI pOOOTH CTYACHTA MPOTITOM CEMECTPY

3agoBisibHO (60-74). Matu MiHIMyM 3HaHb Ta yMiHb. BimmpamtoBatu Bci
nabopaTopHl poOOTH Ta MPaBUIBHO BUKOHATH PO3pPaxyHKOBY poOoTy. 3HaTtu 0a30Bi
3aKOHM TEIUIOOOMIHY Ta BMITH POOUTH €JI€MEHTApHI pO3paxXyHKH TEIUIOBUX 3a7ay.

JHoope (75 - 89). TBepao 3HaTH MiHIMYM 3HaHb, BiampamroBaTH Ta 3aXHCTUTH
BC1 JIaOOpaTopHi poOOTH Ta pO3paxyHKOBY poOoTy. [TokasaTu BMiHHS BUKOHYBATH Ta
3aXUIIaTH BCl J1a0opaTopHi poOOTH B 0OYMOBIIEHUI BUKIIagaueM. Matu 3a70BlUIbHI
3HAHHS 3aKOHIB TEIUIOOOMIHY Ta BMITH BUPIIITYBaTH TUIOBI 3a]1a4l TEIJIOOOMIHY.

Bigminno (90 - 100). [ToBHO 3HaTH OCHOBHIM Ta J0OJAaTKOBUI Marepiai. 3HATH
yci temu. OpieHTyBaTHCs y TMiJIpyYHUKaX Ta TMOCIOHMKax. BinmpaioBatu Ta
3aXMCTUTU BCl J1A0OpATOpHI poOOTHM Ta PO3paxyHKOBY poOoTy. Martu 31aTHICTH
BUpPILITYBAaTH OyAb-sKYy 3a7a4y TEII000MIHY.

IIIkana ouiHOBaHHA: 0AJIbHA i TPAAULIHHA

Cyma Gazis OI_[iHK.a 3a TpaJII/II_IiI\/jIHOIO IIKAJIOI0 '
[cniuT, nudepeniiioBanmii 3amiK 3anik
90 — 100 Biagminao
75 -89 Jlobpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 He3anoBiisHO He 3apaxoBano

13. KoHTpOJIbHI NUTAHHS

JlaiiTe BUSHAUYEHHS TTOHSTTS «TEILIONEPEIAYAY.

Ha3Bith BuM Temronepeaadi.

Ske cepenoBuIle HA3UBAIOTh OJTHOPITHUM?

B yomy pi3HUIII MK 130TPOITHUM Ta aHI30TPOITHUM CEPEOBUIIIEM?
1o Take «daza» 6ararodasHoro cepeaoBuIna?

ki ICHYIOTh METOJIM JTOCTIJKEHHS TeTuionepeaayl?

OO0’ ACHITh IOHSTTA «TEMIIEpaTypHE MOJIE».

No O~ WNE



8. OO0’ ACHITh MOHSTTS «TeMIIEPATypHUI TPAIIEHT.

9.  [laiiTe BU3BHAUYEHHS MOHATTS «TEIJIONPOBIIHICTD.»

10. ki icHYIOTh MEXaH13MH TEIUIOMPOBIIHOCTI B PI3HUX CepeAOBUIIIaX?

11. JlaiiTe BU3HAYEHHS IOHATTS «TEINIOBHH IOTIK» Ta «IIUIBHICTh TEILJIOBOIO
MOTOKY».

12. Hanwumite MaTeMaTHYHUN BHpPA3 OCHOBHOTO 3aKOHY TEIJIONPOBIAHOCTI
(3akony dyp'e).

13.  Sxiii pi3uuHUN 3MICT Ma€e KOSPIIIEHT TEIUIOMPOBITHOCTI?.

14. Ortpumaiite nudepeHIiagbHe PIBHSIHHS TEIJIOMPOBIAHOCTI IS 130TPOITHOTO
CEpeIOBHUIIIA.

15.  Hxi ICHYIOTh OKpeMmi BUIA/IKU g epeHIiaTbHOr0 PIBHSIHHS
TETJIONPOBITHOCTI?

16.  JlaitTe knacudikarito yMOB OJJHO3HAYHOCTI JIJIS TIPOIIECIB TETLIOTPOBITHOCTI.
17. Y yoMy noJisirae npsMa i1 3BOpOTHA 33]1a4l TEIIONPOBIAHOCTI?

18. Orpumaiite MaTemMaTHuHUN BHpa3 (GOPMyJIH A PO3PaxXyHKIB TEIJIOBOTO
MOTOKY MPH TIEPEHOC] TEIJIOTH Yepe3 MIIACKy CTIHKY IMpU IPaHUIHUX yMOBax [ pomy.
19. Orpumaiite mMaTemaTHuHuM BHpa3 (GOPMYyJIH A PO3PaxXyHKIB TEIJIOBOTO
NOTOKY NIpH MEPEHOCl TEIUIOTHU 4Yepe3 IUIacKy CTIHKY Npu rpaHudyHux ymosax |1l
pony.

20. [laiiTe BU3HAYEHHS MOHATH «TEPMIYHUN OMIP» 1 «TEIJIOBA MPOBIAHICTh MIAPY
CTIHKI.

21. Orpumaiite MaTeMaTUYHUN BuUpa3z QGOpMyNIH JUIsl PO3PaXyHKIB TETIOBOTO
MOTOKY TP MEPEHOCI TEIJIOTH Yepe3 OaratoniapoBy MIACKY CTIHKY.

22.  Sxwii MexaHi3M BUHUKHEHHS! KOHTAKTHOT'O TEPMIYHOTO OIipy?

23. Sk BU3HAYUTH TEIUIOBUHU MOTIK Yepe3 MITHAPUIHY CTIHKY?

24. OO’sACHITB, Ui YOTO 3aCTOCOBYETHCS TIOHATTS «KPUTHUYHUK JiaMeTp
HWTIHAPUYHOT CTIHKIY.

25. Sk BU3HAYUTH TEIUIOBUU MOTIK Yepe3 KyJIbOBOI CTIHKY?

26. Sk mnpuOIM3HO BU3HAYUTH TEIUJIOBHH TMOTIK TEIUIOMPOBIAHOCTI Yy TlIax
HernpaBuiIbHOI popMu?

27. SIx onTUMaiabHO TMOKPAIIUTH TEIUIoNepeaadyy d4epe3 CTIHKY 3a JOMOMOTOIO
opeOpeHHs?

28. Orpumaiite ¢GopMyiy IJsi TEIUIOBOTO MOTOKY Y3JIOBX CTPHIKHS TOCTIMHOTO
MOMNEPEYHOT0 NEPETUHY OE3KIHEUHOT IOBXKUHHU.

29. Orpumaiite ¢GopMyiny IJisi TEIIOBOTO MOTOKY Y3JIOBX CTPHIKHS TOCTIMHOTO
MIOTIEPEYHOTO TIEPETUHY KiHEUHOT TOBKUHH.

30. /[laiiTe BU3SHAUYEHHS MOHATTS «KpUTEpiil bioy.

31. Sk Bu3HauuTH KOedIIi€HT e(HEKTUBHICTI OpeOpeHHs?

32. Sk BU3HAYUTH TEIUIOBUI MOTIK KPi3b OpEOpEHY IJIACKY CTIHKY?

33. Po3kaxiTh MNOPSAOK BU3HAYEHHS TEIJIOBOIO TOTOKY WIPH PO3paxyHKax
TEIUIOMPOBITHICTI KPYTJIOTO pedpa MOCTIMHOT TOBIMHHU.



34. Po3kaxiTh MOPSAOK BU3HAYEHHS TEIUIOBOIO TOTOKY WIPH PO3paxyHKax
TEIUIONPOBITHICTI MPSIMOTO pedpa 3MIHHOTO TIEPETUHY.

35.  Ski icCHYIOTh OCOOJIMBOCTI MPOTIKAHHS HECTAIIOHAPHUX MPOIIECIB?

36. Otpumaiite ¢opmyiy IS PO3PAXyHKIB  OXOJIOJKEHHS HEOOMEXKEHOI
MJIACTUHMU.

37. OtpumaiiTe pilIeHHs 337a4l PO OXOJOKYBAHHS TIOCKOI IUIACTUHU METO/I0M
PO3IJICHHS 3MIHHUX.

38. Orpumaiite popmyny I po3paxyHKIB OXOJOKEHHS HEOOMEXKEHO TOBIOTO
HUJIHIpA.

39.  Otpumaiite ¢popmyiy i po3paxyHKIB 0XOJIOHKCHHS I1apa.

40. Sk oTpuMaTH HaOJIMKEHE PIICHHS 3a/1a4l OXOJOMKYBaHHS (HArpiBy) MPOCTHX
T1J1 3@ IOIIOMOT'0I0 HOMOTrpam?

41. IIo take «PerynsipHHil pexXxuM OXOJIOIKYBAHHSI»?

42. JlaliTe MaTeMaTHYHUH 3amuc nepinoi Teopemu Kouaparbesa.

43.  Sxe 3acTocyBaHHS Mae apyra teopema Konapartbesa?

44. Sk 3acTocyBaTh METOJ PETYJSIPHOTO PEKUMY MPH BHUPIMICHHI MPUKIATHUX
3aBIaHb?

45.  JlaiiTe BU3HAYEHHS TEPMIHY «KOHBEKIIS».

46. Illo Take «KOHBEKTHBHUI TEIZIOOOMIH (TEeIUIOBiAmada)»?

47. HanuunTh piBHSHHS KOHBEKIIII.

48. Hanmumiite piBHAHHS TeTUIOBigAayi (piBHIHHA HbloTOHA 17151 TemmoBigayi).

49. B yomy mossrae pi3HUI MIXK BITBHOIO T4 BUMYIICHOIO KOHBEKIIIE€HO?

50. JlaitiTe Bu3HaueHHs KOe(]IIi€HTIB JMHAMIYHOI Ta KIHEMAaTHYHOI B’S3KOCTI. SIKi
BOHU MalOTh OJIMHHUII BUMIpPY?

51. [laiiTe BU3SHAUYCHHS TEPMIHY «KOC(IIIEHT CTUCKY TLIa».

52. JlaiiTe BU3HaYeHHS KOCPIIIEHTY 00’ €MHOTO PO3IIUPEHHS.

53. Hamwmmirts cucremy audepeHIiiaibHUX PIBHIHP KOHBEKTUBHOTO TETUIOOOMIHY.
54. S4xi  icHYIOTb yYMOBHU  OJHO3HAYyHOCTI  JudepeHIliaIbHUX  PIBHSHb
KOHBEKTHBHOTO TETNIOOOMIHY?

55.  Jlns SKUX cepenoBUIll BUKOHYETHCS yMOBA MIPUIINTIAHHS?

56. Jlaitite Bu3HaueHHs kputepito KHyjceHa.

57. Hanumith piBHSHHS TEIJIOBIAIAYI.

58. Illo Take «rigpoAHAMIYHUIN TPUTPAHUIHUN 1IAP» 7

59.  [laiiTe BUSHAUYECHHS TEPMIHY «TEIIOBUN MPUTPAHUYHUHN 1IAp».

60. Hamumite nudepeHmianbHi piBHSIHHS TPUTPAHUYHOTO IIAPy MPU JTaMIHAPHOMY
pexXUMY Teuli.

61. ki 0coOAMBOCTI MaOTh MPUTPAHUYHI IAPH NPU BUMYIIEHOI KOHBEKIII1?

62. B domy momsirae pi3HUI MIXK JJAMIHAPHUM 1 TypOYJICHTHHM PEeKUMaMU TEUii?
63. Sxi i3uuHI sIBUIA HA3UBAKOTHCS MOIIOHUMU?

64. OrtpumaiiTe 3amuc AUQPEPEHUINHUX PIBHAHb KOHBEKII B 0€3pO3MipHOMY
BUTJISII.



65. SIki yMOBH 3aCTOCOBHOCTI T€Opii Moai0HOCTI?

66. SIKi ICHYIOTh YMOBH TEILIOBOI MOAIOHOCTI?

67. OrtpumaiiTe piBHSIHHS MOJIOHOCTI SIBUII] KOHBEKITII.

68. Illo Take «BM3HAYAJIbHI MapaMeTPU» IS KOHBEKIi?

69. SIki iCHYIOTh KpHUTEpii MOAIOHOCTI JJIsl SBUI] KOHBEKTHBHOTO TEILIONEPEHOCY,
KM 1X (13nuHul cenc?

70. Sk poOnsATH MOJICIIOBAHHSI MPOIIECIB TEIJIOMACOOOMIHY?

71. TlokaxiTh TEIJIOBY Ta TiAPaBIiYHy KapTUHY Teuli MpU BUMYIIEHOMY pYCi
PIIMHU Y3JI0BXK IUIOCKOT MOBEPXHI 3 TEIJI000OMIHOM.

72. SIK1 cupollleHHs MOXHa 3pOOUTH B MaTeMaTHYHOI MOJENI OCHOBHOTO TMOTOKY
npu 00TiIKaHHI MIIOCKOI CTIHKH?

73. Sk BU3HAUUTH TEIUIOBIAJlaya TIPU JIAaMIHAPHOMY 1 TypOyJECHTHOMY
MPUKOPAOHHUX IIapax Mpy OOTIKaHHI TUIOCKOT CTIHKU?

74.  SIxi iICHYIOTh 0COOJIMBOCTI TEMIOOOMIHY MPU BETMKHUX HIBUIKOCTSX?

75. Sk BU3HAYUTU TEIUIOBIAJIadyy TMPU BHUMYIIEHOMY OOMHBAHHI OJUHOYHOI
KpYyroBOi Tpyou?

76.  Ski 0coOIMBOCTI Ma€ pO3paxyHOK TEIUIOBIaua MPU BUMYIIIECHOMY OOMUBaHHI
My4KiB TpyO?

77. 1o Take «11ax0BUM My4OK TPyO»?

78. Y dKkux yMOBax TeIIO00OMIHY SIKHI My4OK TPpyO € Kkpamum?

79. Sk BM3HAUMTH TEIJIOBIAMAYY MPU BUMYIIEHOMY Mepediry piAMHM B KaHaiIax
IpY JIAMIHAPHOMY PEXKUMI TeUii?

80. Sk BM3HAYMTH TEIUIOBIAJauYy MPU BUMYIICHOMY Mepeliry piAMHU B KaHaIax
pu TypOYyJIEHTHOMY PEXHUMI Teuli?

81. Sk BU3HAYMTH TEIUIOBIJJauy MPU BUMYIICHOMY Mepeliry piauHU B KaHaiIax
IPU NEePEeX1THOMY PEKHUMI Teuli?

82. ki 0coOIMBOCTI PO3paxyHKIB TEIUIOBIAAAa4l Y MIOPCTKUX TpyOax?

83. Sk inTeHcu(dikyBaTH TEIUIOBIAady B KaHajax 3a JOMOMOTOI JUCKPETHOI
TypOyi3anii moToky?

84. Sk BU3HAYMTH MOIPABKY MPU PO3PAXyHKY TEIIOBIa4il B 3ITHYTUX TpyOax?
85.  SIk1 oco0aMBOCTI Ma€ TEIJIOBIA1aua B MOJISIX MACOBUX CHUJI?

86. Sk po3paxyBaTu TEIUIOBiAayy MPU BUTbHIM KOHBEKIIIi?

87. Sk po3paxyBaTH TEIJIOBiAJady IpPHU BUIBHOMY PYCl PIAMH B HEOOMEXKEHOMY
00'emi?

88. Sk po3paxyBaTu TEIUIOBiIady NP BIILHOMY PYCi PIIUH B IIpOIIapKax?

89. JlaiiTe BU3HAUEHHS TEPMIHY «KUITIHHS.

90. ki € yMOBM BUHUKHEHHS! KUITIHHS?

91. SIki € pexxUMU KUIIHHS Y BETUKOMY 00’ eMi?

92. Omimmte MexaHi3M mnpouecy kumiHHsA. [llo Moxke choyryBaTu IeHTpaMu
apOYTBOPEHHS?

93. Sk pe’KuMH1 YMHHUKH BIUTMBAIOTh HA MPOIEC KUMIHHS?



94. [laiiTe BU3HAUYEHHS MOHATTIO «IIEPETPIB PIANHID MPU KUITIHHI.

95. HakpecnuTh KpUBY KHIIIHHS y BEJIMKOMY 00’€MI1 Ta BU3HAYUTh HAa HE1 OCHOBHI
PEXKUMU KUITIHHS.

96. ki iCHYIOTh KpHM3U KUIIIHHS Y BEJIMKOMY 00’ €Mi?

97. SIxi 0coOJMBOCTI Ma€ TEIJIOBIIaya IIPH KUITIHHI B TpyOax?

98. SIki BU 3Ha€Te KapTU PEKUMIB TEUil MAPOPITUHHOI CyMmili B TpyOax?

99. [laliTe BU3HAUCHHS TEPMIHY «MACOBUU BUTPATHUI APOBMICT.

100. JlaiiTe BU3HaYEHHS TEPMiIHY «00’€MHHI BUTPATHHUI MapOBMICTY.

101. Ik moB’sa3aHi MK €000 MAacOBMM BUTPATHMM TApOBMICT 1 00’€MHUU
BUTPATHUHN ApOBMICT?

102. JTaiiTe BU3HAYEHHS TEPMIHY «CIPABKHIA BUTPATHUN TTAPOBMICTY.

103. [JaiiTe BU3HAUYCHHS TEPMIHY «HABECHA MIBUAKICTh MApy».

104. JTaiiTe BU3HAYEHHS TEPMIHY «IIBUAKICTH KOB3aHHSD.

105. Sk Bu3HAYMTH KOCQIIIEHT TEIUIOBIIIadi PH KUMIHHI y TpyOi?

106. JlaiiTe BU3HAUCHHS TEPMIHY «KOHJICHCAIIS.

107. Y sxux ymMOBax MOYMHAETHCS KOHCHCAITis?

108. B yomy pi3HUISI MK IUTIBKOBOIO 1 KPAaIUTMHHOIO KOHJACHCAIIIMHU. Y SKHX
YMOBax SIKUM PEKUM KOHJICHCALIT peani3yeThCs?

109. Otpumaiite Qopmyiy s pO3paxyHKYy TEIUIOBiAAa4dl MpH KOHACHcalii Ha
BEPTUKAJIbHIN MOBEPXHI MPHU JIaMIHAPHIN TeUil MUIIBKA KOHJIEHCATY .

110. SIki € peskxuMHI TapaMeTpH MPU KOHACHCAIT1i?

111. 3anumIiTe cucTEMAa PIBHSHB 1 YMOB OJTHO3HAYHOCTI MPU KOHJEHCAITI].

112. JlaiiTe BU3HAYCHHS MOHATTS «TETJIOBE BUIIPOMIHIOBaAHHS».

113. JlaiiTe BU3HAYCHHS MMOHSATTS «MOTIK BUMPOMIHIOBAHHS.»

114. JlaiiTe BU3HAUYCHHS MOHSTTS «IIUIbHICTh IIOTOKY BUITPOMIHIOBAHHSI.)

115. JlaiiTe BU3HAYEHHS MOHATTS «IHTETpajibHE BUITPOMIHIOBAHHSI.

116. JlaiiTe BU3HaYEHHS MOHATTS «KMOHOXPOMATUYHE BUITPOMIHIOBAHHS.

117. SIx1 icHYIOTH BUJIA TIPOMEHUCTHX MOTOKIB?

118. J[laiiTe Bu3HaueHHs mOHATTS «KoediieHT BiAOUTT».

119. Jlaiite BuzHaueHHs MOHATTS «KoedieHT mOorauHaHHI.

120. [aiite Bu3HaueHHs MOHATTS «KoedimieHT mpo30pocTi».

121. Sk BU3HAUMUTH BJIACHE BUMPOMIHIOBAHHS Tija?

122. Sk BU3HAUUTH pe3yNbTyIOUE BUIIPOMIHIOBAHHS Tija?

123. Jlaiite MaTeMaTWUyHE BHU3HAUE€HHS 3akoHy IlmaHka 11 TeMI0BOro
BUINIPOMIHIOBaHHSI.

124. ]laiite MaTemaTuyHe BU3Ha4YeHHs 3akoHy Ctedana-bosbiiMana aJisi TEIJIOBOTO
BUIIPOMIHIOBaHHS.

125. Illo Take CTyIiHb YOPHOTH Tisa?

126. IIlo Take aOCOIIOTHO YOPHE TIJIO?

127. Uum Moxe 3anexaTd MOHOXPOMATHYHUUM CTyMiHb YOPHOTH TiNa BiJ JAOBXWUHU
XBUJI1 BUIPOMIHIOBAHHS?



128. Jlaiite MaTemaTMyHe BH3HAuU€HHS 3aKkoHy BunHa ans  TemioBoro
BUIIPOMIHIOBaHHS.

129. Jlaiite wmaTemMaTW4dHe BU3HA4YCHHS 3akoHy Kipxroda mis TemioBoro
BUIIPOMIHIOBaHHS.

130. Sk BU3HAYMTH KYTOBY IIIbHICTh BUITPOMIHIOBAHHS ?

131. Illo Take «SICKpaBiCTh BUIIPOMIHIOBAHHS»?

132. JlalitTe MaremMaTW4yHe BHU3HA4YCeHHS 3akoHy JlamOepra g TEIJIOBOTO
BUIIPOMIHIOBaHHS.

133. Slke TemioBe BUMPOMIHIOBAHHS Ha3UBAETHCS 130TPOITHUM?

134. ke TernaoBe BUMPOMIHIOBAaHHS Ha3WBAETHCS 171€aTbHO AU Y3HUM?

135. Sk moB’si3aHi iICTUHHA Ta pajialiiiHa TeMepaTypa Tijia?

136. Sk moB’si3aHi ICTUHHA Ta KOJHOPOBA TeMIlepaTypa Tiia?

137. Sk moB’si3aHi iICTHHHA Ta sIPKiCHA TeMIieparypa Tina?

138. Sk BuU3HAYMTH TEIJIOOOMIH BHUIPOMIHIOBAHHSM MEX JBOMAa IIJTACKUMU
HEOOMEXEHUMH CTIHKaMu?

139. IIlo Take «HaBeJAEHA CTYIIIHH YOPHOTHY» CUCTEMHU ABOX TiJ?

140. Sx BU3HAYUTH TEMJIOOOMIH BHIPOMIHIOBAHHSM MEX TiJJaMH 3 HEPIBHUMHU
ITOBEPXHSAMHU?

141. Sk po3paxyBaTu TEIIOOOMIH BHIIPOMIHIOBAHHSIM MIX TIJIaMU MpPU HAsIBHOCTI
eKpaHiB?

142. S$xi 0coOMMBOCTI Ma€ TEIJIOBE BUIIPOMIHIOBaHHS ra3iB?

143. Sx BU3HAYUTH IHTCHCHBHICTh BHIIPOMIHIOBAaHHS Y  MOTJIMHAIOYOMY
cepeaoBHIIT?

144. ]laiiTe BUBHAUYCHHS MOHATTIO «KOS(DIIIEHT MOTJIMHAHHS CEPEIOBUIIAY.

145. Otpumaiite piBHSHHS [TEPEHECEHHS EHEPTii B MOTIMHAIOYOMY CEPEIOBHIIIL.
146. Sk BU3HAYMTH ONTHUYHY TOBIIMHY CepeIOBUINA?

147. SIx BU3HAYUTU TEIJIOOOMIH BHUIIPOMIHIOBAaHHSIM MIDXK TIOBEPXHEH 1
BUTIPOMIHIOIOYHM CEPEIOBUIIIEM?

14. MetoauuHe 3a0e3neuyeHHA

1. PoGoua mporpama 00OB’SI3KOBOT HaBYaJIbHOI JUCHUIUIIHU «TermioMacooOMiHy
TS OCBITHBO1 [porpamMu «EHnepreTnunni MEHEKMEHT)
[http://k205.khai.edu/uploads/editor/20/4356/sitepage _102/files/tmo_6_144 ener
getichniy_menedzhment_komp_yuterno_integrovani_tehnologii_proektuvannya_
energetichnih_sistem 2019 2020 denna_1.pdf] — [lepernsuyro: 9 Bepecus 2019
p-

2. Po3mmupenuil 1mimaH JeKIid 3 HaBYaJbHOI JUCHUILIIHK «TermmomMacooOMiny)
[http://k205.khai.edu/uploads/editor/20/4356/sitepage _103/files/tmo_6 144 em_
Kitpes_2019 2020 _denna_rozshireniy_plan_lekciy.pdf] — TIlepermsayro: 9
BepecHs 2019 p.



10.

11.

12.

13.

KoctukoB A.O. Teopernyeckne OCHOBBI a’3pPOKOCMHUUYECKOW TEXHHKH. OCHOBBI
Terionepeaay B OOBEKTax a’poKocMHuueckod TexHuku. / bimakoB B.H.,
['opoenko I'.A., KoctukoB A.O. - Koncnekt nekumii. X.: XAU, 2006. - 128 c.
[http://k205.khai.edu/ru/library/osnovi-teploperedachi-v-obektakh-akt.html]
(poc.) (ykxp.) — Ilepermsauyto: 9 Bepecus 2019 p.

B.H. Kynemos. Temionepemaua. VYuebHoe mocobue 10 mabopaTopHOMY
MIPAKTUKYMY. — XapbKOB. XAUN, 1989. - 104 C.
[http://k205.khai.edu/ru/library/teploperedacha-2.html] (poc.) (yxp.) —
ITepernsnayTo: 9 Bepecus 2019 p.

Kynemos B.II. JlaGopatopubie pabotel o kypcey "Temnonepenaua". X.: XAU,
2007. [http://k205.khai.edu/ru/library/laboratornie-raboti-po-kursu-
teploperedacha.html] (poc.) (ykp.) — [lepernsuyto: 9 Bepecus 2019 p.

Koctukos O.H., IleryxoB N.H. Tepmonnnamuka u temwiooOMeH. JlabopatopHslit
IIPAKTUKYM. X.: XA, 2008. - 64 C.
[http://k205.khai.edu/ru/library/termodinamika-i-teploobmen-laboratornii-
praktikum.html] (poc.) (ykp.) — IleperisayTo: 9 Bepecus 2019 p.

AmOpoxkeBnu M.B., KoctukoB A.O., IleryxoB W.M. Tepmomunamuika wu
TEII000MeH. YueOHoe mocoOue Mo BBINOJHEHUIO pacueTHbIX pador. X.: XAMU,
2008. - 79 c. [http://k205.khai.edu/uk/library/termodinamika-i-teploobmen-
uchebnoe-posobie-po-vip.html] (poc.) (ykp.) — [lepernsuyro: 9 Bepecus 2019 p.
[Tpukman BUKOHAHHA PO3PaXyHKOBOI POOOTH 3a HABYAIBHOIO IUCHUILTIHOIO
«TermmomacooOMin».

[http://k205.khai.edu/uploads/editor/20/4356/sitepage _107/files/tmo_priklad_vik
onannya_rozrahunkovoi_roboti.pdf] (poc.) (yxp.) — Ilepernsayro: 9 BepecHs
2019 p.

Po3mmpenuii minaH JeKuii 3a HaBYaJIbHOK AUCHHUILIIHOK «TernaomMacooOMiny.
[http://k205.khai.edu/uk/site/lektsionnii-kurs.html] (poc.) (yxp.) — Ilepernsuyro:
9 Bepecus 2019 p.

[TocibHuk A0  caMmocCTiiiHOT  poOOTM 3  HABYAIBHOI  JMCIUIUIIHU
«Temmomacooominy. [http://k205.khai.edu/uk/site/samostoyatelnaya-rabota.html]
(poc.) (yxp.) — Ilepernsauyto: 9 Bepecus 2019 p.

[lutaHHs 10 MOAYJIB Ta  €K3aMeHy 3  HaBYAIbHOI  JUCIMILIIHA
«Temnomacooominy. [hitp://k205.khai.edu/uk/site/moduli-i-ekzameni.html] (poc.)
(ykp.) — [lepernsinyro: 9 Bepecus 2019 p.

Jliteparypa 3 HaBYAJIbHOI TUCITUTUTIHU «TemmomacooOMiny.
[http://k205.khai.edu/uk/site/teploobmen_u.html] (poc.) (yxp.) — IleperasayTo: 9
BepecHs 2019 p.

[lamepess  HaByanmpbHMX  Bimeo 3 AWCHUIUNHM  «TermioMacooOMiHy.
[http://k205.khai.edu/ru/site/teploobmen.html] (poc.) (yxp.) — Ilepermsuyro: 9
BepecHs 2019 p.

15. PexomenioBaHna Jireparypa
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